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,QWURGXFWLRQ
7KHKLVWRU\RISHUVSHFWLYHEHJDQLQILIWHHQWKFHQWXU\ZLWKWKHWHUPFRQVLGHUHGDWWKHEHJLQQLQJDVWKHSUDFWLFDO
PHWKRGRIUHSUHVHQWDWLRQRIWKHFDSWXUHGVFHQHE\DQDUWLVW7KHILUVWWRWU\GHVFULELQJSHUVSHFWLYHE\JHRPHWU\UXOHV
ZDV)LOLSSR%UXQHOOHVFKL+RZHYHURQO\FUHDWLRQRIGHVFULSWLYHJHRPHWU\DVDEUDQFKRIPDWKHPDWLFVE\*DVSDUG
0RQJHLQVHYHQWHHQWKFHQWXU\HQDEOHGIXUWKHUGHYHORSPHQWRIWKHWKHRU\RISHUVSHFWLYHDVWKHPHWKRGRISURMHFWLRQ
3HUVSHFWLYHZDV DQG VWLOO LV D SHUIHFWPHWKRG DQG D WRRO WR SUHVHQW ' DUFKLWHFWXUDO HQYLURQPHQW IURP D VSHFLILF
YLHZSRLQW,WHQDEOHVUHSUHVHQWDWLRQRIWKHVSDWLDOIRUPVGHILQHGE\WKHLUPHWULFSURSHUWLHVJLYHQXVXDOO\E\WKHLUSODQ
DQGHOHYDWLRQGUDZLQJV
5HVWLWXWLRQ RI WKH DUFKLWHFWXUDO IRUPV IURP WKHLU SHUVSHFWLYH LPDJHV LV D UHYHUVH SURFHVV WR WKH SHUVSHFWLYH
SURMHFWLRQ ,W LV YHU\ XVHIXO IRU UHWULHYLQJ JHRPHWULF SURSHUWLHV RI WKH UHSUHVHQWHG REMHFWV DQG LW ILQGV SOHQW\ RI
DSSOLFDWLRQVIRULQYHQWRU\SURFHVVDQGLQVXSSOHPHQWLQJGLPHQVLRQVRILQDFFHVVLEOHSDUWVRIEXLOGLQJV5HVWLWXWLRQZDV
SLRQHHUHGE\PDWKHPDWLFLDQ-+/DPEHUWLQHLJKWHHQFHQWXU\6LQFHWKDWWLPHVHYHUDOPHWKRGVRIUHFRQVWUXFWLRQRI
'REMHFWVIURPWKHLUSHUVSHFWLYHLPDJHVKDYHEHHQSURSRVHG7KH\YDU\IURPGHVFULSWLYHPHWKRGVWRSKRWRJUDPPHWU\
PHWKRGV:HUHYLHZWKHNQRZQPHWKRGVLQVHFWLRQ
'XHWRWKHIDFWWKDWHYHU\SHUVSHFWLYHUHSUHVHQWDWLRQLVVXEPLWWHGWRJHRPHWULFDOUXOHVDQGUHODWLRQVJHRPHWULFDO
NQRZOHGJHLVHVVHQWLDOLQDQ\UHFRQVWUXFWLRQDWWHPSWZKLFKZHVWUHVVLQVHFWLRQ
,QWKLVSDSHUZHSUHVHQWDQHZDSSURDFKWRWKHGLUHFWDQGDFFXUDWH'UHFRQVWUXFWLRQRIWKHDUFKLWHFWXUDOIRUPV
IURPWKHLUVLQJOHSHUVSHFWLYH'LPDJH:HFRQVWUDLQRXUFRQVLGHUDWLRQVWRWKHUHFRQVWUXFWLRQRIOLQHDUSHUVSHFWLYH
ZKLFK LV WKH PRVW SRSXODU ZD\ RI SHUVSHFWLYH UHSUHVHQWDWLRQ 7KH PHWKRG RI UHFRQVWUXFWLRQ GHYHORS E\ XV LV D
FRPELQDWLRQRIWKHGHVFULSWLYHZD\RIUHFRQVWUXFWLRQZLWKWKHFRPSXWHUDLG:HGHVFULEHRXUPHWKRGLQVHFWLRQDQG
SUHVHQWRXU UHVXOWV LQ VHFWLRQ$GGLWLRQDOO\ZHGLVFXVVGLIIHUHQW UHTXLUHPHQWVRI WKHSHUVSHFWLYH LPDJHV IRU WKH
UHVWLWXWLRQSXUSRVH6HFWLRQFRQFOXGHV
([LVWLQJZRUNDQGRXUDWWHPSW
0XFKZRUN KDV EHHQ GRQH LQ WKH ILHOG RI WKH UHFRQVWUXFWLRQ RI WKH DUFKLWHFWXUDO HQYLURQPHQW GHSLFWHG LQ '
SHUVSHFWLYHRQWRDIODWVXUIDFH7KHRYHUYLHZRIWKHHDUOLHVWUHFRQVWUXFWLRQPHWKRGVLVJLYHQLQ>@0RVWRIWKHUHVHDUFK
LVFRQFHUQHGZLWKUHFRYHULQJD'VWUXFWXUHIURPDVHWRISHUVSHFWLYHYLHZV>@7KHUHFRQVWUXFWLRQRISHUVSHFWLYH
EDVHGRQDVLQJOHYLHZLVWKHPRVWFKDOOHQJLQJSURFHVV$ORWRIDWWHPSWVKDYHEHHQPDGHKRZHYHU0RVWUHVHDUFKHV
FRQFHQWUDWHRQVRFDOOHGSDUDOOHOSHUVSHFWLYHZKHUHVRPHJHRPHWULFSURSHUWLHVRFFXUULQJLQWKH'LPDJHDUHSUHVHUYHG
LQ WKH'REMHFW>@7KHSURSRVHGPHWKRGVRIUHFRQVWUXFWLRQDUHXVXDOO\DVVRFLDWHGZLWKWKHRSWLPL]DWLRQSURFHVV
>@6RPHDWWHPSWVXVHFXELFFRUQHUWRUHFRYHU'SRO\KHGUDOREMHFWV>@
&RPSDUHGWRRWKHUUHFRQVWUXFWLRQPHWKRGVWKDWXVHLQIRUPDWLRQDERXWSRLQWVIRUFRPSXWHUYLVLRQDQGWKH&$'
V\VWHPLWZDVPRUHFRQYHQLHQWIRUXVWRXVHLQIRUPDWLRQDERXWOLQHVZKLFKDSSO\YHU\RIWHQLQDUFKLWHFWXUDOIRUPV
'XHWRWKLVIDFWZHGHYHORSDQDO\WLFDODOJRULWKPVIRUGUDZLQJSHUVSHFWLYHLPDJHVRIWKHVWUDLJKWOLQHVSDVVLQJWKURXJK
WZR SRLQWV RI WKH IUHH ' IRUP JLYHQ LQ VSDFH 1H[W RQ WKH EDVLV RI WKHVH DOJRULWKPVZH GHYHORS IRUPXODV IRU
UHFRQVWUXFWLQJWKHVHOLQHVWKDWLVIRUFDOFXODWLRQRIWKHSRVLWLRQRIOLQHVLQVSDFHRQWKHEDVHRQWKHLUSHUVSHFWLYH'
LPDJH2XUDWWHPSWLVVLPLODUWRWKDWSUHVHQWHGIRUF\OLQGULFDOSDQRUDPDUHFRQVWUXFWLRQ>@
3HUVSHFWLYHDVJHRPHWULFDOUHSUHVHQWDWLRQ
$FFRUGLQJ WR LWV GHVFULSWLYH JHRPHWU\ GHILQLWLRQ SHUVSHFWLYH LV D FHQWUDO SURMHFWLRQ IURP WKH UHDO SRLQW RQWR D
SURMHFWLRQSODQHDQGLWLVVXEPLWWHGWRSURMHFWLYHJHRPHWU\UXOHV7KHOLQHDUSHUVSHFWLYHV\VWHPFUHDWHVWKHLOOXVLRQRI
GHSWKRQWRDWZRGLPHQVLRQDOSODQHE\WKHXVHRIWKHVRFDOOHGµYDQLVKLQJSRLQWV¶WRZKLFKDOOSDUDOOHOOLQHVFRQYHUJH
DWWKHOHYHORIKRUL]RQZKLFKLVWKHH\HOHYHO7KHEDVHHOHPHQWVZKLFKGHILQHOLQHDUSHUVSHFWLYHDUHSLFWXUHSODQH
VWDWLRQ SRLQW WKH GHSWK RI VLJKW WKH KRUL]RQ OLQH DQG WKH JURXQG OLQH $FFRUGLQJ WR SURMHFWLYH JHRPHWU\ UXOHV
LQYDULDQWVRISHUVSHFWLYHSURMHFWLRQDUHLQFLGHQFHFROOLQHDULW\RIWKUHHQRQFRLQFLGLQJSRLQWVFURVVUDWLRRITXDGUXSOH
RISRLQWVGLYLVLRQRIOLQHVHJPHQWSDUDOOHOWRWKHSURMHFWLRQSODQH
*HRPHWULFUHVWLWXWLRQRISHUVSHFWLYHLVDQLQYHUVHSURFHVVRISHUVSHFWLYHSURMHFWLRQWKDWLVUHFRQVWUXFWLQJWKUHH
GLPHQVLRQDOPRGHOV WKHLUUHDOVKDSHVL]HDQGSRVLWLRQ LQVSDFHRQ WKHEDVLVRI WKHLU WZRGLPHQVLRQDO LPDJH7KH
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UHFRQVWUXFWLRQSURFHVVLVQRWHDV\DVGXULQJSURMHFWLRQRQWRDIODWVXUIDFHPDQ\RIWKHFOXHVDERXWWKUHHGLPHQVLRQDO
QDWXUHRIWKHSUHVHQWHGIRUPVDUHORVW+RZHYHU WKHLQIRUPDWLRQDERXWUHDOPRGHOVOLHVHQFRGHGLQWKHLUGLVWRUWLRQ
RFFXUULQJ LQ WKH ' LPDJH'XH WR WKLV IDFW UHWULHYLQJ WKLV LQIRUPDWLRQ DQG FRPSOHWHO\ UHFRYHULQJ D ' VWUXFWXUH
UHTXLUHVVRPHJHRPHWULFDONQRZOHGJHDERXWWKHWKHRU\RISURMHFWLRQ
5HFRQVWUXFWLRQ
4.1. Linear perspective algorithms 
/HWXVFRQVLGHUFODVVLFDOOLQHDUSHUVSHFWLYHRQWRDSURMHFWLRQSODQHWIURPDYLHZSRLQWSDQGZLWKDEDVHSODQHSA
W7KHSHUVSHFWLYHLPDJHRIDQ\SRLQWFLVDSDLURIWZRSRLQWVF6F26VHH)LJDE


  DE
)LJ$SHUVSHFWLYHLPDJHF6F26RIDSRLQW FDFRQVWUXFWLRQEPDSSLQJRQWKHSURMHFWLRQSODQHW
7KHSRLQWF6 LVDFHQWUDOSURMHFWLRQRIFRQWRW IURPSZKHUHDV F26 LVDFHQWUDOSURMHFWLRQRIF2RUWKRJRQDO
SURMHFWLRQRIFRQWRS EDVHSODQHRQWRW.%RWKSRLQWVF6DQGF26DUHLQFOXGHGLQWKHYHUWLFDOOLQH tSEHLQJDSURMHFWLRQ
RItIURPSRQWRW7KHSRLQWF6LVDPDLQSURMHFWLRQZKHUHDVF26LVDVXSSOHPHQWDOSURMHFWLRQHQDEOLQJUHVWLWXWLRQ
/HWXVFRQVLGHUWKHVWUDLJKWOLQHt6DQGLWVFHQWUDOSURMHFWLRQ6t6IURPSRQWRSVHH)LJ


)LJ&HQWUDOSURMHFWLRQRIWKHOLQHtRQWRWDQGWKHOLQHt6RQWRWZLWKFKDUDFWHULVWLFSRLQWVLQFOXGHGLQWKHP
:HFDQVWDWHWKDWFURVVUDWLRRITXDGUXSOHRIFROOLQHDUSRLQWVF26PWH6LQFOXGHGLQt6LVSUHVHUYHGGXULQJ
WKLVSURMHFWLRQZKLFKFDQEHZULWWHQDVIROORZV
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6LPLODUO\FRQVLGHULQJWKHSHUVSHFWLYHSURMHFWLRQRIWKHOLQHt IURPSRLQWSRQWRW ZHFDQVWDWHWKDWFURVVUDWLRRI
TXDGUXSOHRIFROOLQHDUSRLQWVF2HFWLVLQYDULDQW
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)RUWKHUHVWLWXWLRQSXUSRVHZHSODFHDVSDWLDO&DUWHVLDQFRRUGLQDWHV\VWHPRID[LVxyzDQGD&DUWHVLDQFRRUGLQDWH
V\VWHPRID[LVvdDVVKRZQLQ)LJ7KHHTXDWLRQVDQGSHUPLWDFUHDWLRQRIDQDO\WLFDODOJRULWKPVIRUGUDZLQJ
DSHUVSHFWLYH LPDJHRI D VHJPHQWRI OLQHSDVVLQJ WKURXJK WZRGLIIHUHQWSRLQWVGHWHUPLQHGE\ WKHLU FRRUGLQDWHV LQ
FRRUGLQDWHV\VWHPRID[LVxyz7KHOLQHLVGUDZQDVDSORWRIIXQFWLRQdvLQ&DUWHVLDQFRRUGLQDWHV\VWHPRID[LVd
vSODFHGDVLQ)LJEDQG)LJ/HWXVQRWGHVFULEHWKHDOJRULWKPVLQGHWDLOEXWVKRZWKHLUH[DPSOHXVHIRUGUDZLQJ
WKHSHUVSHFWLYHHGJHLPDJHRIDVLPSOHREMHFW)LJDDQG)LJE'XHWRWKHIDFWWKDWWKHEDVHHOHPHQWVRISHUVSHFWLYH
DUH FKDQJHDEOH LQ WKH DOJRULWKPV ZH FDQ REWDLQ SHUVSHFWLYH LPDJHV RI REMHFWV IURP GLIIHUHQW YLHZSRLQWV 7KH
FRUUHFWQHVVRIWKHDOJRULWKPVKDVEHHQFKHFNHGLQWKH0DWKFDGVRIWZDUHKRZHYHUWKH\FDQEHLPSOHPHQWHGLQDQ\
GUDZLQJSDFNDJH

D  E
)LJ'UDZLQJSHUVSHFWLYHE\0DWKFDGDORFDWLRQRIDQREMHFWWRZDUGVWEUHVXOWSORWdv
4.2. Reconstruction formulas 
5HFRQVWUXFWLRQRISHUVSHFWLYH LVD UHYHUVHSURFHVVRISHUVSHFWLYHSURMHFWLRQ7KHUHIRUHZHGHULYH IRUPXODV IRU
FDOFXODWLQJ WKH ' ORFDWLRQ RI WKH FKDUDFWHULVWLF SRLQWV RI ILJXUHV RQ WKH EDVLV RI WKHLU SHUVSHFWLYH ' LPDJH E\
WUDQVIRUPDWLRQRIWKHDOJRULWKPVIRUSHUVSHFWLYHFUHDWLRQ
7KHFDOFXODWLRQRIWKHVSDWLDOORFDWLRQRIDQ\SRLQWFGHWHUPLQHGRQWKHSURMHFWLRQSODQHWE\LWVPDLQSURMHFWLRQ
F6vd DQG VXSSOHPHQWDO  SURMHFWLRQF26v dR VKRZQ LQ )LJE DQG )LJ FDQ EH HVWDEOLVKHG E\PHDQV RI WKH
IROORZLQJSDUDPHWHUV)LJ
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
)LJ3DUDPHWHUVGHILQLQJWKHSRVLWLRQRISRLQWFRWRZDUGVWRQDEDVHSODQHxy. 
7KHDERYHSDUDPHWHUVDUHFDOFXODWHGE\ WKHSURJUDPIRUDJLYHQYDOXHVRIvdRdDQGIRU WKHHVWDEOLVKHGEDVH
HOHPHQWVRISHUVSHFWLYH7KHSDUDPHWHUwvdRdGHWHUPLQHVWKHFRRUGLQDWHzZKHUHDVRQWKHEDVLVRIkvdRdDQG
vSRODUFRRUGLQDWHVIRUJLYHQSRLQWFRDUHFDOFXODWHG
4.3. Application of restitution formulas for reconstruction of a simple building given in a photo 
7KHILUVWVWHSLQRXUUHVWLWXWLRQLVGHWHUPLQDWLRQRIWKHPHWKRGRISURMHFWLRQSUHVHQWHGLQWKHSLFWXUH,WLVHYLGHQW
WKDW ZH GHDO ZLWK WZRSRLQW SHUVSHFWLYH VHH )LJD 7KHUHIRUH ZH HVWDEOLVK EDVH HOHPHQWV RI SHUVSHFWLYH LQ D
GHVFULSWLYHZD\DFFRUGLQJWRWKHPHWKRGSUHVHQWHGLQ>@

DE
)LJ5HFRQVWUXFWLRQSURFHVVDHVWDEOLVKLQJEDVHHOHPHQWVRISHUVSHFWLYHEORFDWLRQRIWKHEXLOGLQJPRGHO
WRZDUGVDYLUWXDOSURMHFWLRQSODQHWDQGWKH&DUWHVLDQFRRUGLQDWHV\VWHPRID[LV[\]
7KHEDVHIRURXUUHVWLWXWLRQLVWKHSHUVSHFWLYHLPDJHRIWKHKRUL]RQWDOUHFWDQJOHIRUPLQJDERWWRPRIWKHEXLOGLQJ
7KHLQWHUVHFWLRQSRLQWVRIWKHVWUDLJKWOLQHVFRQWDLQLQJLWVSDUDOOHOVLGHVGHWHUPLQHYDQLVKLQJSRLQWVVDQGVZKLFK
LQWXUQHVWDEOLVKDKRUL]RQOLQHh'HWHUPLQDWLRQRIRWKHUEDVHHOHPHQWVRISHUVSHFWLYHRQWKHEDVLVRIWKHVLQJOHSKRWR
UHTXLUHV VRPHHPSLULFDONQRZOHGJHDERXW WKHEXLOGLQJRU VRPHDVVXPSWLRQVZKLFKFRPSHQVDWH ODFNRI DGGLWLRQDO
SKRWRV+HUHWKHFOXHLVDVTXDUHHOHPHQWRIWKHZLQGRZ7KHUHIRUHZHHVWDEOLVKWZRYDQLVKLQJSRLQWVZDQGZRI
WZRGLDJRQDOVRIWKHVTXDUHHOHPHQWRIWKHZLQGRZ7KHVHSDLUVRISRLQWVHVWDEOLVKWZRFLUFOHVLQWHUVHFWLRQRIZKLFK
JLYHVDSRVLWLRQRIH\HDIWHUURWDWLRQ:HFRQVWUXFWDFLUFOHRIGHSWKDQGORFDWHWKHJURXQGOLQHSDUDOOHO\WRWKHKRUL]RQ
OLQHDQGEHQHDWKWKHJURXQGFRQWRXURIWKHSUHVHQWHGEXLOGLQJ:HPHDVXUHWKHGLVWDQFHEHWZHHQWKHKRUL]RQOLQHDQG
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WKHJURXQGOLQHDVZHOODVWKHUDGLXVRIWKHFLUFOHRIGHSWKZKLFKDUHQHFHVVDU\WRXVHLQRXUIRUPXODV1H[WZHSODFH
WKHRUWKRJRQDOFRRUGLQDWHV\VWHPvd DVLQ)LJDDQGHVWDEOLVKvdRDQGdIRUHYHU\FKDUDFWHULVWLFSRLQWRIWKHEXLOGLQJ
)LQDOO\ZHFDOFXODWHWKHSRVLWLRQRISRLQWVLQVSDFHLQ'FRRUGLQDWHV\VWHPRID[LVxyzZKLFKGHILQHVWKHVKDSHRI
WKHEXLOGLQJ)LJE,IDQ\DGGLWLRQDOPHDVXUHRIEXLOGLQJLVNQRZQLWFDQEHVFDOHGWKHPRGHODQGDFKLHYHLWVUHDO
VL]H
,QRUGHUWRYHULI\WKHFRUUHFWQHVVRIWKHPHWKRGZHKDYHUHDOL]HWKHUHVWLWXWLRQRIVRPHHOHPHQWVRIWKHVDPHEXLOGLQJ
RQWKHEDVLVRIWKHVHFRQGGLIIHUHQWSKRWRJUDSK)LQDOO\ZHVFDOHGERWKWKHPRGHODFKLHYHGLQWKHILUVWUHVWLWXWLRQDQG
VRPHHOHPHQWVRIWKHEXLOGLQJDFKLHYHGLQWKHVHFRQGUHVWLWXWLRQDVVXPLQJWKHUHDOVL]HRIWKHVTXDUHHOHPHQWRIWKH
ZLQGRZ
DERYHSDUDPHWHUVDUHFDOFXODWHGE\WKHSURJUDPIRUDJLYHQYDOXHVRIvdRdDQGIRUWKHHVWDEOLVKHGEDVHHOHPHQWV
RISHUVSHFWLYH7KHSDUDPHWHUwvdRdGHWHUPLQHVWKHFRRUGLQDWHzZKHUHDVRQWKHEDVLVRIkvdRdDQGvSRODU
FRRUGLQDWHVIRUJLYHQSRLQWFRDUHFDOFXODWHG
5HVXOWVDQG'LVFXVVLRQV
7KHDERYHH[DPSOHRIUHFRQVWUXFWLRQRIDVLPSOHEXLOGLQJJLYHQRQWKHSHUVSHFWLYHLPDJHVKRZVWKDWRXUPHWKRG
RIUHFRQVWUXFWLRQZRUNVZHOO:HKDYHFKHFNHGSHUIRUPDQFHRIWKLVPHWKRGLQWKHFDVHRIWKUHHVLPSOHDUFKLWHFWXUDO
EXLOGLQJSKRWRJUDSKV7KHUHVXOWVUHFHLYHGZHUHVLPLODUDVIDUDVDFFXUDF\LVFRQFHUQHG7KHPHDVXUHRIDQJOHEHWZHHQ
DQ\WZRKRUL]RQWDODQGPXWXDOO\SHUSHQGLFXODUVWUDLJKWOLQHVZDVGHJUHHLQUHFRQVWUXFWHGPRGHOV7KHGLIIHUHQFH
LQOHQJWKEHWZHHQDQ\WZRKRUL]RQWDORUYHUWLFDOVWUDLJKWOLQHVVXSSRVHGWREHHTXDOZDVPP
'XHWRWKLVIDFWZHFDQVWDWHWKDWRXUPHWKRGRIUHFRQVWUXFWLRQLVDFFXUDWH+RZHYHUWKHDSSOLFDWLRQRIWKLVPHWKRG
GHSHQGV RQ ERWK WKH DLP RI UHVWLWXWLRQ DQG WKH NLQG RI SHUVSHFWLYH LPDJH EHLQJ XVHG ,Q WKH FDVH RI DQ DFFXUDWH
SHUVSHFWLYHLPDJHZLWKNQRZQEDVHHOHPHQWVZHFDQDSSO\IRUPXODVGLUHFWO\DQGDFKLHYHDQDFFXUDWH'HGJHPRGHO
,QWKHFDVHRIUHFRQVWUXFWLRQRIREMHFWVIURPWKHSDLQWLQJVRUVNHWFKHVILUVWLWLVQHFHVVDU\WRHVWLPDWHWKHLUJHRPHWULF
FRQWHQWQH[WHVWDEOLVKEDVHHOHPHQWVRISHUVSHFWLYHLQDGHVFULSWLYHDZD\DQGILQDOO\DSSO\IRUPXODV$ORWRISDLQWHUV
XVHGDQXQGHUO\LQJGUDZLQJWRFRQVWUXFWDFRUUHFWSDLQWLQJKRZHYHUQRSDLQWLQJKDVWKHSUHFLVLRQRISKRWRJUDSKLF
PDSSLQJ>@0RUHRYHUDORWRIDUWLVWVPDQLSXODWHGSHUVSHFWLYHFRPSRVLQJSLFWXUHVDVDFRPELQDWLRQRIYLHZVIURP
GLIIHUHQWYLHZLQJSRVLWLRQV>@7KHUHIRUHLQWKHFDVHRISDLQWLQJVGUDZQIURPVHYHUDOYLHZSRLQWVWKHEDVHHOHPHQWV
RISHUVSHFWLYHVKRXOGEHHVWDEOLVKHGIRUGLIIHUHQWREMHFWVVHSDUDWHO\DQGWKHQUHFRQVWUXFWLRQLVPXFKPRUHODERULRXV
2Q WKH RWKHU KDQG WKH XVH RI WKH GHVFULSWLYH PHWKRG RI HVWDEOLVKLQJ EDVH HOHPHQWV RI SHUVSHFWLYH HQDEOHV WKH
DSSOLFDWLRQRIGLIIHUHQWFRQVWUXFWLRQVGHSHQGHQWO\RQSUHOLPLQDU\DVVXPSWLRQV
7KHUHDUHDOVRRWKHUEDVLVUHTXLUHPHQWVIRUWKHSHUVSHFWLYHLPDJHXVHGLQRXUUHVWLWXWLRQ)LUVWRIDOOLWVKRXOGEH
FOHDUZKDWNLQGRISHUVSHFWLYH LVDSSOLHG LQ WKHSLFWXUH7KH LPDJHVKRXOGKDYHDVXIILFLHQWGHSWKGHSHQGHQWO\RQ
DPRXQWRIGHWDLOVZKLFKDUHWREHUHFRQVWUXFWHG3HUVSHFWLYHLPDJHVZLWKDVOLJKWO\H[DJJHUDWHGSHUVSHFWLYHDQGZLWK
DELJDQJOHRIYLHZDUHWKHEHVWIRUUHFRQVWUXFWLRQSXUSRVHV
&RQFOXVLRQV
,QWKHKHUHE\SDSHUZHIRFXVRQUHFRQVWUXFWLRQRIWKHDUFKLWHFWXUDOREMHFWVIURPDVLQJOHSHUVSHFWLYHLPDJH,WKDV
EHHQSURSRVHGVLPSOHDOJRULWKPVZLWKFKDQJHDEOHEDVHHOHPHQWVRISHUVSHFWLYHWRGUDZWKHSHUVSHFWLYHLPDJH2QWKH
EDVLVRIWKHVHDOJRULWKPVZHGHULYHIRUPXODVIRUFDOFXODWLQJWKHVSDFHORFDWLRQRIWKHFKDUDFWHULVWLFSRLQWVRIREMHFWV
SUHVHQWHGLQWKHSHUVSHFWLYH'LPDJHZKLFKGHWHUPLQHV'HGJHPRGHOV7KHSUHVHQWHGPHWKRGRIUHFRQVWUXFWLRQLV
DFRQMXQFWLRQRIWKHGHVFULSWLYHPHWKRGRIUHFRQVWUXFWLRQDQGFRPSXWHUDLGWKHUHE\LWDSSHDUVWREHXQLYHUVDO7KH
DOJRULWKPVIRUGUDZLQJWKHSHUVSHFWLYHLPDJHFDQEHXVHIXOIRULPSURYLQJRUILQGLQJWKHPLVVLQJEXLOGLQJFRQWRXULQ
WKHSHUVSHFWLYHLPDJH'XHWRWKHIDFWWKDWWKHEDVHHOHPHQWVRISHUVSHFWLYHFDQEHFKDQJHDEOHLQWKHDOJRULWKPVWKH\
FDQEHDSSOLHG LQ WKHFDVHRI WKHVLQJOHYLHZSRLQWSHUVSHFWLYHDVZHOODVSHUVSHFWLYH IURPPXOWLSOHVWDWLRQSRLQWV
7KHUHIRUH LW FDQSURYHXVHIXO IRU UHFRQVWUXFWLRQRI YDULRXV IRUPVRISHUVSHFWLYHSUHVHQWDWLRQ WHFKQLFDO GUDZLQJV
SDLQWLQJVSKRWRJUDSKVDQGVNHWFKHV
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